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mm 
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[o^bjS] 330-090 

l=Z*\] KR 
[Hta»] 

[.a a 21 KIM.Kwang Sik 

[? a J|^^2] 610921-1024910 

[°EBa] 330-170 

[~ ±] iS^E £§S »il1»0HttM 1503s 

R3] KR 

[aaai-^SH^ii 

[^a2l SSS^Il KIM. Young Gyu 

[^HJe^Sla] 640416-1797813 
[o^SlS] 305-390 

chs^siai aais /di«on&e io9e 1006a 
mm kr 
[nta»] 

[£821 3§H3I1 KIM.Je Yun 

[^oj|su||] 661211-1056930 
305-390 

[2 , ±] chsssiai asie s^ohum 103s 1504H> 

R5|] KR 

[waxu 

[£JS2I ^SH^I] 2§3 
[&32J SSHJIl KIM, Jong Seob 

[?epS!§] 610203-1822423 
[°@2!2] 305-390 

{ ^ ±] DISSS! Al SEJg /dlSOlM 109S 1208s 

RS] KR 
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[3X1] m§\m Jii425°j * son °im mm. mms ni60£O| ^§ 

oil 9im m&&hi m s?iUD. cndi2i 
HS!s> (21) cna°i 
oi&s (2i) 

14 B 29,000 a 

[2t&}ft£l5] 0 2 o m 

[^ga^ssi o a o a 

[4JMS?S] 4 S 237,000 a 

imm 266,000 S! 

[S¥Ai#] 1. £2M-8AI|-A1(£B)_1» 2.ASS 1»[HIH2S|(^)2I 
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X020000002947 2000/5/3 
£ S]# °1*> 3*1-8- 3*fl 0 -*!£ ti]^ -^-7) -g-nflofl *M ^ ( I ), ( H ) £ 

o o* s * 0 ° 0 

^■7} R ^ R'-b l*h 2*V £tt 3*> £2J7) ( ^^1^7] £^ 0>«71o1jL, n ^ 

0~3olcf. ^-71 R $ R'fe Ci~C 4 3 tt*7], C 2 ~C 4 3 °^?l]^7l £fe C 6 ~Ci 4 ^ 0]-l7l 

<3 ^£ -*7l ^^^1 «1^ 4f7l -g-nflofl cfl^ 0.1-5.0 

f^%iiL «7>«4. £ ^£31 -^71 ^#o] 37>€ 3*JM£ S7l #3*1 ^ 

vflolE^l ^-71 -g-nflj±cj. ^ ^«fl5]<H SEI If-^r ^#°.3.»1 ^KSUlMSTfl -8-71 ■§- 

*i^ ^i7> ^^s]^ wm. 

°1*> 3*1. 3*13 "8-71 W 
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^020000002947 2000/5/3 
e]f- <>14 ^.g. ^«B«j{A ELECTROLYTE FOR A LITHIUM SECONDARY BATTERY} 

* OT* #3*1 g * jI* £7)*) ^V\)7} *8%S\±r ^ M 

« *r elf- °14 ^j-g. g«f|q * o]J. 511- #*H1 

^6.^1, tH^r niHflolS^I -B-71 -§-nflo] g^j. ^ oi^ *j 

-fM S^o] $7>3 elf- o]^> ^gflo^ ol* E]f- o]^V £4 

°fl So] 4. 

#tfl-g. 34 7 }7)2) A>-g.oi ^tflsjji 0^4. oiaj^. #tfl.g- ^4 7 |7]^ ^^0.5. ^ 

elf- ^r, elf- ^&<«a SE^ ^ WHI4 4-g- 

*U $14. ^"71 Qo)s. 33*H 3Ei^4 Hfe *f 

$#.2.3. £i«H >Hls)^]olEl4 #*fl ^4 3#*M 3^?-§- D J: 
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1020000002947 2000/5/3 
€ *H £^ o]2f -fi-Aj-^ -g-7Hl Jf, x^oVJZ. ^^sH Zl-^S) ojx]- a^jf. 

3*1, Ni-Cd 3*1 f-afl Hl*H ^.g. + oM o]f! ^o. ^ 

1- lfl7l fl*IHfe ^^91 0~4.2 V^H °>*jtr gtfflti} ^ 

l-O] ^JilflolE, T^Dfl^ ^-JilflolE, C]o)]^ 

o]E f-o] H]^ ^t11o}E^ -g. nfl o] ^oJ}0. S A^^ji ZLS^M- o} 

3tr 7 M^ *d*ti 0 -^ Ni-MH 3*1 Hfe Ni-Cd 3*H a}-§-s}^ ^^1 (aqueous) 3 

•1 Sfl4. 

B]# o)x> 2:71 f^A} <£=.o] E]f--^o]^ ^#^4^ ifg. Ejfl- o]^. 

* r £-3. ^ 3^4 tiV^-^H Li 2 C03, LiO, LiOH ^-1- 4^}^ -g-^-oj a ^o,| 31)^ 
$^$4. olslt- jiafl ^««^(Solid Electrolyte Interface; SEI) ^-§-o]e)-ji 

$4. ^3 $43 SEI 3# °l£2r ^ ^ SEfe f- 

343 ^of§4. H$ o)£ E]^(ion Tunnel)^ *r<8SH b]# 

* f-4Al?l^. o] ol£ ^f- o]^ -§-nfl^( soIvation )Al^ £4} o}^^ « 
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i020000002947 2000/5/3 

$4. SEI ^4al 43, 4# °l£r8r 4*1 £4i 4 

1- 1-^4 ^-g-^r *r*l &?ti 4<H 4# °1£4 <£o} 7>^^o.s. 3-*l€4. ^r, -§-^ 
4 £ 7 H 3*^4 aJ^-sH ^ SEI ^§-4 sflAlmio]^ %■ 

(passivation layer)-|- 3*fl d -!M 4 °ltf £*)14*1 °Jr^°J 

4f*l^: ^ qr4(7. Power Sources. 51(1994), 79-104). olj Htr °}-?r3. slfl- °1 

4 3*1 ^44 ^3 4 °]#4 47 r 43°J 3flA]tiilol^ ^ ^ ti J.o.^. 

4444 ^11 oV^^ol Afojl- ^0]^^ o.^^- ^ &4. 
<7> n44 4^4 4^ 3*H>Hfe SEI ^ ti J-S-^ -^-71 -g-^4 

£sfl3. <>lsH 3*1 4^1 7>^7|- lH!*rfe- S-*H3°1 &4(/. Power Sources, 
72(1998), 66-70). 4 4 3: 7fiS.^ a)^ -fi-7l -§-nfl4 -g-^ f^-ofi a}.^ 

H 2 , CO, CO2, CH 4 , CH 2> C 2 H 6 , CsHs, CgHg ^-°1 ^ ^ <&t\. 34 4^-4 7>i ^ o.S. 
°1*H ^34 3*14 *M|7r * *1# A 1 A 134 451" f 1 

7>€ 343*4"4 ofl4*14 <loim^oll 4*H BflAlaflol^ %.o) ^44<H 

-g-^- ^44 3*h°-*m £-§-*r*r ^-§-4 *i#4 ^ 44. Htb 

4<£ 7 )-^o] ^-A§O.S. <?}3H 3*1 ^"4 tf^H tf^Ml €4. 44$ 4^4 #7} 
4^ 3*14 4f" #44 3*l(PLI)7 r ^ ^<LsL *#4i>.iLfe ^ 3*14 ^3 

4 ^^7> £^4^r °ls <?]*H 3*14 3^^fl ^#3: 

4 ^M'?] *H34 1hfl*H 3*14 A ^4 «$*MH 44-4ai 41- 44 3*14 4 
n. #4 43*1 t}^ &4. 
<s> #71 s-afl^-g- SM4-71 4$ H ^-5.5. «^*j 4*$ 4#4 ^ ^4 
ofl^. §#Al7l7l £^ ^4 (current breaker)* ^^V^ 4^ 3*11 
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^•1- if-*Hr o]z} ^)9\ o^-a. 7^^ #»]oj ojcf. ns^uf ol o. ^oj. aJ- 

7) *d*H°->M] ^7H11- ^<y*H SEI aV-g-^r ^SJ-a] «^o) 

3 is, ^l97-73918AS<H]fe l%ol^ £11*1 1=5}-^ 

(diphenyl picrylhydrazyl ) S}-^1"§; ^7f^-j2.S^ #*1<2] #^-§- ^a]?]^ wj- 

7Ha1sH oj£ 4^^ 7 fl *]j96-321312A:Mfe 1-20%^ N-^-l oj-nl^oj ^ 

#4 €*W 4-§-t^^l ^ ^ ^ #71 7^^ ^a]?^ 7fl AlSlc>l 

^^fl *fl96-64238A:Mfe 3*(r 4 ~3>40-3 Mr 2] %7}*}q 
3 *\^-§r wj-^ol 7 flAls]ol oij7 ( <g£ jl*^ ^l94-333596ASollb °}2: 

^7>«H 3*11^4 -g-^4^ Hj-o.^- <^H^ O.^*) ^#Aj^. ^Aj-Al 

71^ #^ol 7flAl£jo1 O^cf. 

aj^aj. o>^^^ 711^^-71 £%:o] 0.7H- Sl^r ^7l# 

^ ^7>tO.^ SEI €#4 ^o. ^ 3^ ^ 3^3. A} 

^JL ZLBlM- %7}S\±r S^#£ ^71^-^ ^Ajofl ^ S7l ^#^Al 

^o] 7].^4 ^Jr^-g^ ^517^ 4*M" *8^*M, ZL 145. 

<>1^H ^1^1, ^ifl-ljLofl 71^)1- ^Al7H, ifltf* a^a^O.^*) SL*}S\ 
^#^4 OJ^A^ ^tg AJ ¥ * jg.^ ^A]7l^ ^l^O] OJOJC].. 
[OT<>1 °l^H7f ^ 7l#^ 4*fl] 

£ 1^ S.^^- ^71 ^#Al 7>it1|olE7fl #7} -g-nflo] o]^ iflJfSj 

7}^S] - a^^ o_ 7 ] sj-^g. f-fr^ s^f- o]a> ^j-g. ;£*floj| 
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3 Sj# <>]*} ^11- ^}^SV7] 3$ ?H4. 

<12> #71 * 44* fltiM, * "8-71 **H c. 

<13> ol*>, £ «tg* q+ ^ m 

<14> £ M^o] ^Jl*. 9>Jilflo]E7fl 0-71 -§-nlH #«■#* ^7> 

SH *]£€4. £ tt*4Hfe *>7] ^ ( i ), (n) £fe (im.2.3. 44^*1^- 

<15> 

o o*^o 0 0 

<16> #71 ^oflAi R g R'fe 1*>, 2*} 31 TT 3*> SUM, ^1^71 3Efe °}-^7]oluI, 

0~3°14. #7] R « R'fe Ci~C 4 2l <£2j7l, C 2 ~C 4 3 ° a v ?fl^7l Sfe C 6 ~Ci4^ °\% 7 ] 
91 4£3*M1 ^ *m ^Xl -8-71 s^#3 

<17> ^^741 -B-71 S^S£ «1*T^ -8-7] -g-nflofl cfl^^ 0.1-5.0 #0.3. ^ 7 >^ 

4. '^71 ^£31 -B-7) 3^f-2| Af-g-^ol 0.1 ^-f^^ 3*1 

7>i ^ 3*1] Jl4# 7lcfl^-7l oj^JI, 5 ^%f. 2:3}-^ ^^oflfe 2.7} %~ 

. 3l*4 ^ 4-8-* ^7H1 44 #£*Kr £*H3°1 1H93-4. 

16-9 
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<VB> #7) -fr7l 3^#£ 2:71 f^l ^JiMM E -fr 7 l -g-nfl^cf 

<H Sl# $*«H SEI 7>JiiflolE^ -0-71 -§-nflo| Hjfli 

*tit ^ SISLE.S. $£X\ afe ^ n£ *i#A] z]-^ *}*14 elf- *d*l 

si ^^i7> ^ T Q M. 

<19> £ ^c\] a}^ 4: 5^ a)^ -B-71 -fM)a_i=. ^ (cyclic) S^r (chain) 
^tiioiES}. ^ -B-7I %-*V\ t &<^, 1- °1^# 4-§-^ ^£ 91 

4. olt-sl ^13*1 ofls.^ dl^^l 7>je.v1lolE(EC), cHU 7>itllolE( DMC ) ( 
^SLviHEOEC), ^o\M ?}3.MD°]*mC) f-°l 
<20> Aj-7] #*fl«!Hl^ ell «!A>^iE.i^olm(LiPF 6 ), ell- BllMel-#^5.^eflol 
M(LiBF 4 ), ell- 3l#E.BilolE( L ici04) ( elf- Mel#^5.nfl^ivilolE(CF3S03Li), £ 
ell «]A>§^s.oHitiloiE( L i As F 6 )^ SJ-M- £fe 1- olAj-o^ ^^o] *i*j 
(supporting) ^sfl^ 5 - 37>€4. 3*1 MMH ell ^$1.2.3. 

71 ell o^v 3*1 si 7>^*l-7fl #4. 

<21> £ ^ol EH o]^> &n«»-8: -f"# -20~60tSl £5- oK8*H 

4VS1 3SH^ E s.^^. ^l^cf. £ 3*flojj,g. elf. oi-g. ^1, elf- 

#eH ^1 % ell oi^> ^ 0^4. 

<22> & tt$4H 3# ^1S1 <#^- ^fle.^ LiCo02, LiNi02, LiMn02, LiMn 2 0 4 , 
£^ LiNii-x-yCoxMyC^ (O^x^l, 0^y<a, O^x+y^l, M£ Al, Sr, Mg, La ^ -g-^)4 
ell-^ol^ a].^^. Af-g-^-ji, -g-^- *fls.s_£- afe al^^sl h+ 

4i ^1, ell #^r, Hfe ell ^-§- 4-§-^4. ^7] zH 
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a hv^o] ^^^ H1 si^q. afe €# ^^afloi 

^£ ^71 * 7 | %7}& Hl^Tfl ^«B«H 3# £ 

*1* ^^4. ^l^sHolE]^ #^oi]l^, fElISi^ ^ 

<23> £ #7] . f7] 

<24> ^,aH1 maofl 

<25> ^lAl^l 1-5 

<*> 1I« ^tHolE/^nfll ^t1)olE( EC / D MC)7> 1/15. *M -fM -g-nflofl 

LiPF 6 # ^7>^J7, e> 7 ] i lo)] 7l7fl^ a>sf ^ol ^£3) o. 7] «7>SM 
*J*H 1-501 Tfli^cl-. 
<27> [X 1] 



1 *W«fl 


1 l 


2 


3 


4 


5 1 


are* 1 








3! 1 


^HSKf^t) | 2 


2 


2 


2 


2 | 



<28> HlJgoil 1 

°Hli€ ^KS^HH/cHl ^molE (EC /DMC)7> i/iojg. h)^ o-7l -g-nfl 
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°fi im LiPF 6 -» %7}^3L, >g£7j] -B-71 5j-^#^ %7}*}x] &&4. 

<31> #7] ^Ajoj] 1^5 HjJILaj| IS] #*fl°»ofl tpj-a} A>o]^ ^( cyc l 

voltametryHl S)«H ^^*H *>7l i 2^1 7l *]]*}-£cf : 

<32> [£ 2] 













1 «l:uloj) 




1 


2 | 3 


4 


5 


1 1 




0.6 


1.3 | 1.1 


0.6 


0.8 


0.5 | 



<33> /Mf. ^ M£ 4^-4 24: 

^ ^ *d^: MCF, 7l§ Li-##, tftfl L i-#^ 

^ 3V-0V, Scan Rate: 0.1 mV/s 

^ *J£*1 ^71 2^#<>1 ^ 7 >^ ^A)oj] 1-55] ^SfloJjoj # 7 ] SJ-^I-O] ^fS^j & 

3°*HH SEI If- #-§-°) o^o^cj. 

<38> L iCo02 f #^4°1S.(PVDF) % £^1 

JLAi oHll?! 92:4:42] ^ajs. £W 4£, N-°fll-2-s) f-H]£<Hl €"iH^ 

#331- *fl£EsHa4. °1 ^ 20/zm3 ^n]^- jr^ofl =^3. ^ ^ 

O 0-<3*H °<K-§: *Hd^£4. M^SAi °d2^P<24 tifojcis.^ PVDF# 

92:82] f^als. 4^§-, N-^^-2-4f-^^°ll 
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aflame]-. #7] 4^3. ?i^l:-ir ^1 25^ #5H!3! 4 3l 31 o} Ei f- A)~g- 

«H ^3, °J-^H 30mm *8mm >6mm°J 4^ *JH ^£ 4-§-, ^ 1-5^- HlHoj} 

<39> ^ tfgj- 

<40> #7] 1-5 ^ aliU^ 12] ^«fl^^r ^°d*H *fl2£ Bl# o]^> cflsf 

<^ CC-CV S^HH 160mA^ 4.2V^ ^^5. ^^tb 1 y o v W 

160mA2] ^S. 2.5V^1 y ^l*1"^^. °1 4^-^ 3^1 ^ 600mA 

S\ 2*}?} 30&%<£ 4.2V ##£.3. ^#*>£4. ^^1 ^ * 

f-*H tfl^ ^ *M ^7}-§-^ *M a 3°11 7H*>£i}. 
<4i> [S. 3] 





2 


3 


4 


5 j 


1 




6.9* 


3.4* 


5.3* 


6.4* 


7.4* 


7.9* 



<42> Jig- #X}2\ ^) 

<43> ^-71 i~5 U yUn^l is) #*fl^ sif- W 

<^ 85t3 Jl-8: 3*H*1 4^3 #*]*H 24*1344 ^ t^I" 2:71 2: 

<44> 
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IS. 4] 





AjA]oj] | MljJLofl 




1 


2 I 3 | 4 | 5 | 1 




17.2% 


7.9% I 17.8% | 17.6% | 17.4% | 22.9% 


24*13- 


20.9% 


12.6% | 25.3% | 22.8% | 20.7% | 28.1% 


48*1 £ 


23.3% 


16.7% ( 27.6% | 27.2% | 22.1% | 30.9%. 


72*1 # 


27.3% 


21.1% J 29.7% 


30.2% 


26.3% 


33.2% 


96*1 # 


31.4% 


25.5% | 31.9% 


33.1% 


30.5% 


35.5% 



<46> £ M^S} 3*fl°-H ^7>^ *7l S7l ##*] ^ ifl E ?j) ^-7] 

^ £*fi£|<H SEI ^f"§; 34j«\°3.** ^JivflolETfl 4f7l -§-nfl7> £*fl£l^r 

34 ^^1)^4. 42H £ ^3 £*I) 0 ->M 3-§-€ 2]# o]^> S7l f^A] 7>^. 

vflolHTfl 4f7l -g-^flSl ^«flS. tltb 7>^2l '^-fr <^1*H ifltf-fr 71 

#^1 * i-Sr 3*13 ^17> ^Sjfe ^ 

<47> £ S^S] ^fl*l £3£ o) £o)o} ^.Aj-o} 7 ].^1 ^ofl o^^H -§• 

£3. * ^ 5fl4. 
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1%?*} 1] 

O 



0~3 6 J . 
"[^T 1 * 2] 

« «. M^MM £ +44 « o]^^l ^cg^E] ^ # 

HITO 3] 

*UM 5fl<>W. ^71 *i£7j| -fM *W#o] 0.1-5.0 o^ols ^ 7}£)fe ej 

[3?* 4] 

M3s*l e]#-^oi^ if-^fe °<H-; g 



1020000002947 2000/5/3 
£tf*Rr 3]# ol*> ^1. 
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